The study of the transient thermal stress problem for a periodic edge cracks in an elastic plate on an elastic foundations is investigated. This study may also be applied for circumferentially periodic cracked hollow cylinder under transient thermal stresses. Based on previous studies, the cylindrical shell may be modeled by a plate on an elastic foundation. The thermal stresses are generated due to sudden convective cooling on the boundary containing the edge cracks while the other boundary is insulated. The superposition technique is utilized to solve the problem. The perturbation problem is formulated by using the thermal stresses obtained from uncracked problem with opposite sign on the crack surfaces as the only external loading. This leads to hypersingular integral equation with the crack surface displacement as the only unknown function. The main output of this study is the transient stress intensity factors that are evaluated numerically. The parametric studies based on time (Fourier number), crack length, coefficient of heat transfer (Biot number), Periodic crack spacing and the stiffness of elastic foundation are investigated.
INTRODUCTION
The transient thermal stress problem in an elastic plate has been wide investigated since it can be found in many engineering applications. It is well understood that, the thermal shock due to sudden cooling of the surface can result in very high tensile stresses near the surface. These stresses may be occurred catastrophic failure especially in presence of preexisting surface flaws. Many studies have been investigated for a single crack in a semi-infinite and finite plate under thermal shock (see [1] [2] [3] [4] [5] [6] ). The analyses of thermal stress problems for multiple cracks are also considered in the literature. The problem of a periodic edge cracks with equally spaced in a long strip due to quenching using the boundary element method is investigated by Bahr et al [7] . Wang et al. [8] examined the multiple crack problem in functionally graded materials under thermal loading. The study of periodic cracking in a half plane under convective cooling using the principle of superposition is given by Rizk [9] . Also, the analysis of a periodic array of cracks in an infinite elastic strip under surface cooling and heating are investigated by Rizk [10, 11] . The problem of periodic array of cracks in fully constrained infinite strip under thermal shock is also considered by Rizk [12] .
In the present work the studying of periodic array of edge crack in an infinite plate on an elastic foundation is investigated. This study will also be useful to investigate the cylindrical shell having circumferentially periodic array of edge cracks under thermal shock. According to previous studies [13] , the cylindrical shell can be modeled by a plate on an elastic foundation that may make the shell problem analytically tractable.
In this analysis, it is assumed that the problem is linear. So, the superposition technique is utilized, i.e. the solution of the thermal problem is considered to be the sum of two solutions. The first solution is evaluated for the transient thermal stress problem without cracks. The second solution is obtained for the isothermal periodic crack problem in which the crack surface tractions that are equal and opposite to the thermal stresses obtained from the first solution are the only external loads. In addition, the transient thermal problem is assumed to be quasi-static (i.e. the inertia effects are neglected), and all thermoelastic coupling effects and the temperature dependence of the thermoelastic constants are neglected. Note that, since the cracks are in x -direction, they will not disturb the temperature and the stress distributions. By defining the unknown function in terms of crack surface displacement, the perturbation problem will be reduced to hypersingular integral equation. The expansion method is adopted and the principle of finite-part integral developed by Kaya and Erdogan [14, 15] are used for numerical solution.
The important parameter that needs to predict mechanical failure in the subcritical crack growth is the stress intensity. So, the main results of this work are the variation of the stress intensity factor as a function of time (Fourier number), coefficient of heat transfer (Boit number), crack length, periodic crack spacing and the stiffness of elastic foundation. that is supported by elastic foundation is assumed to be insulated.
MATHEMATICAL FORMULATION
The thermal stresses for the transient thermal stress uncracked problem can be set up by solving first the diffusion equation with proper boundary conditions using Lapalce transform technique to obtain the transient temperature distribution as developed in [5] and it is given by 
where E is the Young's modulus,  is the Poisson's ratio and  is the coefficient of linear thermal expansion. By substituting equation (1) 
The analysis of the circumferential cracked problem in a cylindrical shell may be approximated by a plate supported by elastic foundation under plane strain conditions. Previous studies showed the validity of this assumption [13] and the stiffness of the elastic foundation is given by
where E is Young's modulus, H is the thickness of the cylinder ) (
R is the outer radius, i R is the inner radius, and n R is the mean radius of the cylinder.
The plane strain problem shown in Fig. 1 may be formulated by solving the following governing differential equations (5)- (10) may be obtained by expressing the displacement components in terms of sums of finite and infinite Fourier transform [17] :
. By substituting equations (11) and (12) into equations (5) and (6), and by solving ordinary differential equations, the displacements v u, may be expressed where the unknown functions
are functions of the transform variables  and n  respectively. Using the stress-strain relations, the straindisplacement relations and equations (13) and (14), the stress components xx (18) where the kernels 1 K , 2 K are given by 
The singular terms must be separated from the kernels 1 K and 2 K before solving the integral equation (18) . By examining the asymptotic behavior of 
After summing the series and taking the limit, the generalized singular terms may also be separated i.e. 
, and for an edge crack
By defining the stress intensity factor at the crack tip b as (27) and since
for an edge crack, the stress intensity factor at the edge
NUMERICAL SOLUTION
To evaluate the stress intensity factor given by equation (28), it is required to solve the singular integral equation (25) 
Also from equations (26) and (29), ) (  may be written as Following the technique developed by Kaya and Erdogan [14, 15] , the unknown coefficients n a can be determined and then the stress intensity factors can be evaluated. . At any instant of time the thermal stresses is tensile in the region near the cooled surface and compressive in region near the insulated surface which satisfy zero resultant force at any cross section of the plate. Also the effect of the time (Fourier number) on thermal stresses can be seen in the figure. The gradient of the thermal stresses is decreasing as the time increases and reaching zero value for large time. 
RESULTS

